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1. OFBEM QU CIMIIINHbI
Bcero: 3 3aueTHnIX CAMHULBI TDyA0eMKOCTH (108 akagemuyeckux yaca)

Ounas ¢opma 06yuenus

" Ha Bcro guc- Cemectp
Bup yuebHoii pabotsr Ty 5

AyRHTOpHBIE 3aHATHS (KOHTAKTHAs pabora c npenopga-

BaTe/IeM), BCEro 4acos 32 32

B TOM YHC/Ie:

Jlekiun 16 16
JlaGoparopHbie paboTh 16 16

| IIpakTiyeckue sausTis - -

Camocrosrensuan paGora, Bcero uacon 76 76

B TOM 4MC/Ie:

Iloaroroska k 3auery 18 18

Apyrue BUzEI caMocTosTeMbHOM paboTsr 58 58
CaMOCTOATENbHOe H3yYeHUe TeM (paszenos) JMCLIMILTHHbI)

Buj npomexyrounoii ATTeCTAIHH 3auer 3auer

O6mas TpyaoemkocTs AHCUHIIIMHBI H TPYA0eMKOCTb 10 108 108
JLEMGCTPHM, 4acos
3aoynas dopma 06yuenus
o Ha Bcro guc- Cemectp

Bup yue6Hoii pabotsl Uy 8
AyAHTOpHbBIE 3aHATHS (KOHTaKTHAs pabora c npenopa-
BarTe/jieM), BCEro 4acop 6 6
B TOM YHC/Ie:
Jlekiimu 4 4
JlaboparopHble pa6oTs 2 2
[TpakTHYecKHe 3aHsTHS - -
Camocrosrensnas pabora, Beero yacop 102 102
B TOM YHC/Ie:
IToAroToBKa KOHTPO/LHO paboTkl 18 18
[loaroroBka k sauery 18 18
Hpyrue Byl camocTosTe MbHO paboTsl 66 66

CAMOCTOSITE/ILHOE M3YYEHHE TeM (paszenos) [AUCLMITIHHbI)

Buj npomexxyrounoii aTTecTamHu 3auer 3auer
O6mas TpyaoemMKocTs AUCUHIIHHBI H TPYA0eMKOCTH 10 108 108
CceMecTpam, YacoB




2. MECTO AUCOUTITUHE]
B CTPYKTYPE OBPA3OBATEJIBHOI71 IIPOrPAMME]

- SﬂeKTpOHHKa;
- Teopetuyeckye OCHOBEI 3/1eKTPOTeXHHKH.

Pesyibrars 00yuenus o AMCLUHIVIHE He06X0ump] AL H3yYeHUs nuc
HHITHHET «DHepreTuyecke CHUCTeMBI», «Pejielinag 3aluTay,

3. IIJIAHUPYEMBIE PE3YJIbTATBI OBYYEHIS

Lemsto ocBoenng AUCUHTUTHBL « Pexymp] He#Tpaneit» spagercy: H3yueHye
COCTOAHUS  TpexchasHprx Lernei B aBapuifhpix CHTYallMsIX B 3aBHCHMOCTU of

000B coeanneny TPaH3HWTHBLIX K HHATAIOIMX 3/1eKTpryecKix JIMHHH, TI0Tpe-
Oureeit YICKTPUYECKOH 3Heprum, yx BBIOOpa, MeTozoB TIO/IyYeHHs B 3aBHCHMO-
CTH OT TpebGoBaHwuii [TV NIPUMEHHTE/IEHO K TeXHO/IOrHYecKoMy nporieccy gam-
HOro npousBo/cTea, 10Kapo- 1 3nmeKTpo6esonacHocTy Y Halle)XHOCTH 371eKTpo-
CHabkeHUs norpebureei.

- TipHoOpeTeHue crynenTamy 3HaHHH 10 yrIpas/ieHwo COCTOSIHUS 1 CBOMCTR

- O3HaKoMm/leHHe ¢ MeTozamu BbIGOpa KOMIIEHCALIMM eMKOCTHOTO ToKa TIpH
OAHOMA3HBIX 3aMBIKAHHUSX Ha 3eMJTIO;

= BBISIB/IEHHE BO3MOSKHBIX TIEPCIIeKTHBHBIX CTIOCO60R KOMITeHCaluu eMkocT-
HOT'0 ToKa onHO(pa3HOro KopoTkoro 3aMBIKAHHS Ha 3eMJTIO;

- TIpHoOpeTeHue 3HaHMil 110 PalMOHATILHOMY BBIGODY pexuMos HeHTpamu B
3aBUCUMOCTH OT KJjlacca HalpsOKeHus;

- M3yueHHe 0cobeHHOCTel} KOHCTPYKUuMi syroracamux KarTyllek.

Komnetenmuy, (opmupyembIe B PE3yJ/IbTaTe 0CBOGHHS AUCLIMIIMHE:
- CNIOCOBHOCThL pacCUMTHIBATE PEXUMBI paboTEI 06BeKTOR NPOQeCCHOHATLHOH fes-
TeslbHOCTH (TTK-5).

B pesynerate usyuenus AUCLHIIHET 00y yarommiicss qo/mken:
- 3HaTb 3MEKTpHUYeCKHe TIPOLCChI, TIPOTeKAKomMe B TpexdasHbx Lensx

- YmeTb cpenats BBIOOD pexxkuma HeHTpanu Tpexasueix 5JIEKTPUUECKHUX
CeTell Ha OCHOBe aHa/mM3a TpeboBanwmii I1YD, ¢ YHE€TOM KjlacCa HanpsuKeHUs U



ITK-5);

4. COAEP)KAHUE AUCHUTITNHBI

4.1. quﬁﬂn-TemaTuqecxm‘i M/1aH
Oumnas dopma 00yuenus (5 cemecrp)

Konnuecrro JAC0B

Home
PyGe pas,qe{) Haumenopaupe pasgena, KOHTAKTHOMH paboTsl ¢ 1y enojaBaresem
X 1a, TeMbI Mexpa IpakTuy, JIaGoparop-
TeMbI 3aHATHA HbI€ padoThl
1 Bsegenne 2 3 -
Pexxumpr HelTpamm JIeKTpH-
2 YEeCKHUX CeTed  HM3Koro 2 - -
Pybex HarpsHKeHwst,
1 Pesxumer Hefitpanmy 3JIeKTpH-
3 HeCKHX  cetelf  cpenmero 4 - 6
HarpsiKeHus,
Py6exxHBIi KOHTPO/ Nol - ] - 2
Pexxumbr wetitpany 3/IeKTpU-
4 YECKUX  ceTel  BhICOKoro 4 4
HalpsykeHus,
Pybex Pesxumer Heiirpam 3/IeKTpH-
2 5 HECKHX CeTeH CHCTeM 3/1ek- 4 i 2
TPOCHAGXXeHHUsI pOMbILIITeH-
HBIX peANPUSTHIH,
PyGexHblii KouTpoms Ne2 l - - 2
Bcero: ] 16 16 T
3aounasn opma o0yuenus (7 cemecTp)
Konuyecrso uyacop
Homep Hesiane pasgera, KOHTaKTHOH paboTsi ¢ npenona;;a:;sﬂia
pasaena, TeMbI ITpakTHy, 3a- P
TeMbI JleKiunu ey TOPHBIE
paboThr
1 Beesenne - = =
7 Pexxumbl  Heditpamm 3JIEKTPHUYUECKUX 1 ) i
CceTeil HU3KOIrO HanpsvKeH s,
3 Pexumer  Heiitpanu 37IEKTPHYECKUX 1 i 2
CeTed CPesHero HarpsKe s,
4 Pexxumbl  Heditpany 3MEKTPUUECKUX 1 i ) ]
CeTe BRICOKOr0 HarpsukeHus.,
Pexxumbr Helitpanu 3NEeKTPUYECKHX
5 CeTell CUCTeM 3/1eKTPOCHABKeH s 1 - -
NPOMbINI/IEHHBIX MPEANPUSTHIA,




-__n

4.2, Copepixanpe /IeKUHOHHBIX 3aHsITHI]

Tema 1. Beedernue,

Tema 5. Pexcumpi Helimpanu snekmpuueckux cemeii cucmem 31ekmpo-

CHAGXCeHUNn NnpoMbILLAeHHbIX npeonpusamuii.
Pexxumel HelTpaiu IEKTPHUECKUX ceTelt COC [IPOMBILIIEHHBIX [IPEATIPUSE

THH. Pekomenyemsie u TIEPCIIEKTHBHBIE PEXXKUMBI HelTpa/u JIEKTPHUECKUX
ceteld. [lepedeHs npempusTii, HCMIOMB3YIOLMX 3/1eKTPOCHAG)KeH e CpenuuxX i
BBICOKMX K/IaCCOB HalpsDKEeHHUs.

4.3. IlpakTHYecKHe 3aHATHS OTCYyTCTBYIOT.

4.4. JlaboparopHble 3aHsTHS

Howmep Hopmatug Bpeme-
Haumenopauue Haunmenoranue Jaboparop- HH, yac
PacyiEaa, asjesia, TemMbl HOM paboTsl =
TEMBI paspena, P Ounasi | 3aounasn




PesximMbr HeUTpanu sjiek- Mopgenuporauye paboTsr

TPHYECKHX CeTel | SHeprocucremor pPexume ¢

CPeAHero HampsykeHus, [J1yX03a3eM/IeHHOM HefiTpajibio
Mopnenuporanye paboTel
SHEPrOCHCTEMEI B peskume ¢
H30/TMPOBAHHOM HeliTpaibio

Mogenuposanue paboTer
SHEPrOCHCTEMEI B peskumMe
3PdexTHBHO3A3eM MR O Heii
Tpanu

Pe>xumer HEHTpa/u snex-
TPHYECKHX CeTel Bhico-
KOT'0 HanpskeHmy,

Pesxumer HeHTpamu 3;1ek-
TPHYeCKUx cereii cructem
SJIeKTPOCHabxeHus
NIPOMBILIIEHHBIX

Hccnenosanne sapsung yHcaa
AYTOTOCALlero peakropa Ha
TOK OAHOMA3HOIO 3aMbIKaHuUs

4.5. KonTposbhas pabora
(ana 00yyaronpxcs saounos; opmbI 0byuenus)

Pacuemmnoe 3ad0anue
3HayeHHe T1dapaMeTpoB Tpex(asHoii Lenu Y BCeX ONMHAKOBEIE, a pacyeTHas
CXemMa OIlpefie/sieTcs 1o HOCIeAHUMU ABYMS Li(paMu HOMEpPOM 3aUeTHOM KHM-
Ku. TpexasHoie LN CHHYCOMAIEHOTO MTePeMeHHOr0 TOKA,
B Tpex(dasHyro ceTh TIEPEMEHHOI0 TOKA BK/IIOYEH [IPHEMHHK SHEPIUH, CoeJuHeH-
HBIH I10 CXeMe «3B€371a» C KOMIIEHCalHel eMKOCTHBIX TOKOB 033,
Hano: U, =10 kB.
Riu=40M; R, =5 OM; Ry =2 0OM; Ry, = 6 Owm;
1=80M; Ry, =3 Om; X,; = 10 Om; Xa2 = 4 OMm;
Xun=60M; Xy, =5 Om; X1 =8 Om; X =20 Owm;
Xa=20M; R,=10m.



CXEMBI COEIVHEHMIT \(




3amanue;

1. Haueprurg S/EKTPHUYECKYFo CXeMy coriacHo BapHaHTy.

2. Onipesenurs: Iy, Uy, Py, Sy, Qo Qg a7151 Ka&X/1011 (hasbl 1 OTmpeseNuTh TOK Heii-
TPa/IbHOTrO 1poBOAa A5t HOPMaJIbHOTO pekuma.

3. Ioctpours B Macirabe BEKTOPHYI0 inarpaMmy TokoB y HAalpsHKeHUH U ¢ ee

HOM peKuMe,
4.0Onpegenuts: Iy, Uy, gt kaxnoit (ase! ¥ onpesenuTE TOK HeUTpaLHOro Irpo-

5. METOAUYECKUE YKA3AHUS /IS OBYYAROIIIMXCSI
ITO OCBOEHHFIO AUCLIUTI/INHBI

HeHUA 71a60PaTOpHBIX paGoT 1 3ALMTEI OTUETOB, a TAKKe B3aUMOOLIEHKA 1 00Cy*-
AEHHUEe De3y/IbTaATOR BhIMO/IHEHMS n1abopaTopHeIX paGor.

Anga  Texyuero KOHTPOJI  yCrieBaeMOCTH 110 0uHOL ¢opme 06yueHsa
TIperofaBaresieM UCMO/b3yeTCs bannLHO-petiTuHroBas cucrema KOHTDOJIS U OLIeH
KH  aKaJleMHYeCcKOM aKTHBHOCTH. IlostomMy  HactositensHO PEeKOMeHayeTCst
TIfjaTe/ILHO npopabaThiBaTh MaTepuan AMCLUIIHHBL DU CaMOCTOSTE/ILHON pa-
0oTe, yuacTBOBaTH BO BCex Gopmax obcyxnenns u B3aUMOJEICTBHUS, Kak Ha
NIEKLUAX, TaK U Ha J1ab0pAaTOpHLIX u TIPAaKTHIECKUX 3aHSTHAX B LIE/IAX JTYULLIEro
OCBOEHHSI MaTepHaia Y IO/y4eHHs BBICOKOL OLIEHKH I10 pe3y/bTaTaM OCBOEHUS
MHCLIUITTUHEL.

Bemonnenne camoctostensroi paboTel moapasymesaer CaMOCTOSITE/IbHOE
M3yUeHHe pasZiesioB JUCLMITIHHEL TIOATOTOBKY K /1abOpaTOPHBIM 3aHATHAM, K
PYOEXHBIM KOHTpOJIsIM (ans obyuvarommxcs ouno (opme1 06yuenwst), BeIMOHE
HUE KOHTPO/LHOH paboThl (ms 00yyaroLuxcs 3a04HOi dopmer  06yuenus),

I'ID,E[FOTOBKY K 3aueTy.



Pekomennyemas TPYAOEMKOCTL camMocCTosTe IBHOL PaboTe! NpescTaBneHa B
Tabnuie;

Pexkomentyempirii PEXMM camocTosATeNbHOM PaBoTh

Pexomengyemasn
TPY/A0eMKOCTb,
Haumenoranuue aKajg. gac.
BH/Ia camMocTosITeIbHOM paboThr Ounasn 3aounasn

topma thopma
o0yuenns: | obyuenns
CamocrosTebH0e H3yUeHHe TeM AUCHHILTHHBI: 46 65

IIpumenenre tpexdasaprx CUCTEM 3/1eKTPOCHABKeHus,

o 8 11
Knaccugukarps ABAPHUHHBIX DEKUMOB CHCTEMEL,
PexxuME! Hejitpamu B cersix HarpspkeHreM Hike 1000B 8 11
Komnencuporannas HeUTpab B cucTemMax 3/IEKTPO- 3 11
CHab)xeHus cpenHero kacca HalPSDKeHMS.
Konctpykimu AYTOracAIMX peakTopoB, ‘ 8 I 11
Pexxume! HeliTpamu B cersix HallpshKeHHeM cpeiHero ’ 8 ‘ 11
HanpspkeHus 3 — 35 kB,
Pexxumpr Helitpaiu B ceTsax HarpsbkeHueM cBbime 110 kB ‘ 6 ’ 10
% Ioaroroska k 7abopaTOPHBIM 3aHATHSIM ' 8 ‘ 1 7
(1o 1 yacy Ha KaXx/i0e 3aHATHE)
IloaroroBka k npakTHYecky 3aHATHAM ! / 1
(o 1 vacy Ha kakaoe 3ansTHe) ) i
IloaroToBKa K py6Gexunmv KOHTPO/IAM ‘ 4 ' i 1
(0 2 yaca Ha KOK/bIA py6ex)
BhImo/ineHue KOHTPOIBHOI paboTeI - | 18 |
IlogroroBka k 3ayery 18 ] 18 3
Beero: | 76 | 102

6. ©OH/| OLIEHOYHKIX CPEJICTB
AT ATTECTALIUY O IUCIIATIINHE

6.1. Ilepeyens oneHouHBIX CpejicTB
1. BannbHO-peiiTHHrOBas cucTeMa KOHTPOJIA 11 OLIEHKM aKaJ|leMUYeCKOM aKTHBHO-
CTH CTyneHToB B KI'Y (ans ouHoit opmbr 00yueHwus).
2. KonTposnbnas pa6ora (#7151 3209HOM BOpMEI 00yueHws).
3. Or4eTs cTyeHTOB Mo nabopaTopHeIM paboram.
4. BaHK TecTOBBIX 3azaHuif K Py6exxHEIM KoHTpoam Ne 1, Ne 2 (81 0uHO# opmbi
00yueHus).
5.Ilepeuens Bonpocos k 3auery.

10



6.2. Cucrema 0anbHo-peiiTurroBo;i OL[€eHKH
PaboThI CTyAeHTOB Mo AHCLHIINHe

@ [ HaumeHopanme I ‘ Copepxanne ‘l
1 | Pacnpegenenuve 6annos Pacnpedenenue 6anos 3a 6 cemecmp (045 0uHOU hopmbi obyuenus
3a CeMecTp 1o Buzam Brimonge- Pybexx- | Py6Gexupmi
y4eGHo#t paboTs (do- HHE H 3a- HBIH KOHTDO/Ib
800amcs do ceedenus IHTa OT4Ye- | KOHTpPOJIb No2

CMyoeHmoe na nepeom TOB M0 Ja- Nel

yuebrom sanamuu), 6opatop-

CPOKH CAauu yuebuoii HBIM pa-

pabors! (npu Heo6xo- boram

AUMOCTH) Mo 16 19 19

8 Ha 4 na- Ha no-
Ipu- | sexyuif | Fo 4-x Gannos bopamop- |  caeduem
Meua- | no2 BEE ; iﬁﬁ p_agf)x HOM 3aHs- | nabopa-
HUS: | 6aaa wac.) muu MOpHOM 3q-
HAMUU
2 | Kpurepuii nepecuera 60 u Menee Gamos — HEe3auTeHo;
6amios B TPajULIMOH- 261 6annos - 3aureno.

HYI0 OLIeHKY 110
HTOram pabotsl B
CeMeCTpe U 3aueTa

3 | Kpurepun JOIIyCKa K
TIPOMEXXYTOUHOI ar-
T@CTaLlM, BO3MOXKHO-
CTH MOJIYY€HHS aBTO-
MaTHYeCcKoro 3avera
T10 TUCLUM/IHHE,
BO3MOXKHOCTb Moy 4e-
HUst OOHYCHBIX GasiioB

Hns nonycka x TIPOMEXYTOYHOH aTTecTanuu (3avery) cryzent
AO/DKeH HabpaTk Mo uroram TEKYIIEro u pyGeXxHOro KoHTposs He
Metee 50 6a/IoB ¥ BBIIOMHUTE Bee naboparopHsle paGoTsL,

Crynenry, ACIYILEHHOMY K IIPOXOKIEHHIO IIPOMEXXYTOUHOI aT-
TeCTallMy C KOIMYeCTBOM 6asuion 50, u TIO/TyYHBIIEMY Ha Heit 0 Gaj-
7I0B, B BE/IOMOCTE M0 JUCLMIIHEE 3aHOCHTCS OLIeHKa «He3auTeHO»
(HesaBuCHMO OT KomMuecTpa HabpaHHBIX B cemectpe 6ansos), uro
ABJIAETCA aKaJeMUYeCcKoi 3a[J0/DKEHHOCTLIO. B sToM Cnyuae CTyngeH-
TY TPpejoCTaBisieTcss BO3MOMKHOCTE TIOBTOPHOTO  MpoxoxaeHus
HTOTOBOI'0 KOHTPOJIBHOTO MEDOTIPUATHSA TI0C/Ie OKOHYAHMS CEeCCUH B
TI€pU0/ repecnau cormacho ITonoxenuso o [IPOMEXYTOYHO# aTTecra-
LYK cTyaenToB Kypraackoro T'OCYAapCTBEHHOTO YHUBEpCHTeT],

A nonywenus savera «@BTOMAaTOM» CTYJEHTY HeobX0gumo
Habpate B xone TeKyIled U pybexHbx aTTecTal{i B ceMecTpe He
MeHee 61 Gana.

llo cornacopanmio c TIPENoNaBaTe/leM CTYAeHTYy MOTryT GeITh
A0BaB/eHE! OMONHUTELHEIE (6oHycHbIe) Ganmer 3a akTHBHOCTE Ha
KOHCy/IBTALMAX, aKTHBHOE yuacTue B HAYUHOH ¥ MeToauYecKoit pa-
6ote, opuruHamLHOCTDL TIPHUHATLIX DelIeHHH B XOZe MPOBeNeHUs ja-
6opaTopHeix paor, 3a Y4acTue B 3HAUMMBIX yueGHBIX U BHeyue6HbIx
MEpOrpuATHaxX Kadeapel, BY 3a.
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4 | ®opmel u BH[BI yueh-
HO# paboTsI st
HeyCTIeBaroLix
(BoccTaHoBHBLIMXCH
Ha Kypce 00yueHus)
CTYJ,@HTOB JJIS I10-
JIyYeHUs Hefjo-
CTaroIux 6aIoB B
KOHIle cemecTpa

B cnyuae ecrm x TIPOMEXYTOYHOH aTTecTarun HabpaHa cymma
Menee 50 Gawnos, crygenty Heo0XoguMo Habparts HeJocTariee
KOJIHYECTBO Bas/IoB 3a CYeT BBITOMHEHHS AOTIO/IHHUTETbHBIX 3aaHH,
A0 KOHLA nocyiefHe (3aueTHoit) HeZeny cemectpa. [Ipu 3TO0M Heob-
X0uMO npopaboTaTh MaTepuan Bcex TNpONyI{eHHbIX 1abopaTOpHbIX
pabor.

@OpPMBI  IOTIONHUTE TLHBIX 3aaHUH  Ha3HAYaroTCs npenoza-
BaTesiem:;

- BbINIONIHEHHE U 3alMTa [POMYLIeHHBIX nabopaTopHeIX paGoT
(TP HEBO3MOXKHOCTH [OMOMHKTEMLHOrO TpoBe/leHust 1abopaTopHoii
pabots! npenosasaress YCTaHaBNHBaeT (hOPMY HOMOTHUTENLHOIO 3a-
AaHHs 110 TeMaTHKe NPOIyILeHHOH 1abopaTopHO# paboThl caMocTos -
TeNBHO) — 110 4-X Gamios;

- IPOXOXK/eHue PyGexKHOro KOHTPOs (6a/b B 3aBHCHMOCTH OT
pPybexa);

- pedbepar (go 15 6anos).

JIMKBU AL aKaeMUdecKux 3a[J0/DKEHHOCTeH, BOSHHKILNX W3-
3d Pa3HOCTH B y4eOHbIX I/IaHAX TIPU TIEPEBO/IE M/TH BOCCTaHOBNEHHH,
TNPOBOAHTCA MyTeM BBITOJHEHHS JOTIOMHUTENbHALX 3azaHui, dopma
1 00BEM KOTOPLIX OnpesenseTcs Hpenojapareem.

6.3. TIpoyeaypa ouennBanus Pe3y/IbTaTOB 0CBOEHHS AMCIUIUIHHDI

PyGesxHbIil KOHTPO/IB NIPOBOJUTCS B (hOpMe NMHUCBEMEHHOro TECTUPOBAHUS.

ITepen nposegenuem kaxzoro PYDEXHOr0 KOHTpOIST TIpernojasare/is npopa-
GateiBaeT co cTyzeHTaMu 0CHOBHOI MATepHa/l COOTBETCTBYIOMMX Pa3fie/ioB Juc-
LMIIMHBI B (POpMeE KpaTKOoi JIEKIMH-UCKYCCHH,

BapuanTe! TecToBbIx 3ananuit A1 PyOEXKHBIX KOHTpOtet Ne 1, 2 coCToST 13

19 Bompocos.

Ha kaxzoe tectupoBanue npy pybexxHOM KOHTposie CTYZEHTY OTBOAMTCS
BpeMs He MeHee 30 MUHYT.

Ipenogaearens ouenuBaer B Gamwax PE3y/IbTaThl TeCTUPOBAHHS KaXK[Oro
CTYAEHTA 110 KOJMYeCTBY MPABH/ILHBIX OTBETOB M 3aHOCHT B BeZIOMOCTb yYeTa Te-

KYIIel ycrieBaeMocCTH,

3auet npoBoAuTCs 1o Guneram. Buster COCTOHT 3 2 BOTIPOCOB, Ha KOTODHIE
CTYZ€HT JjaeT PasBepHyTLIA OTBET. 3a NPaBUIbHbLA OTBET Ha Ka&XJIbIA BOMIPOC CTy-
ACHT MaKCUMa/IbHO MOXKeT MOJIy4uTh 15 6asuios, Bpewms, otBoguMoe cryzenty Ha
Guner 11 3aueta, cocrasmser 1 ACTPOHOMMUECKHI yac,

Pesy/braTel Tekyiero kouTpons YCIIeBaeMOCTH 3a4eTa 3aHOCSTCS TPerioa-
BaTe/IEM B 3aU€THYI0 BEJOMOCTb, KOTOpas CaeTcs B OPraHU3alMOHHbIN OTZes
HUHCTUTYTa B [IeHb 3a4eTa, a TAK)Ke BBICTABIITIOTCS B 3aYeTHYIO KHIKKY CTyZleHTa.

6.4. IIpumepsI oneHOYHBIX CPEACTB /A PyOeXXHbIX KOHTPOJIel 1 3aueTa

Ilpumeps! TecToBBIX 3a/laHui A1 pyGeKHOro KOHTpOoJisA Ne 1
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1. Kakux pexumos HeMTpanu Her?
1. Tnyxo3asemnennas HEeUTpab

2. I'myxousonuposannas HeHlTpa/b.
3. OpdexrTuBHO 3a3eMITEHHAS HeUTpaIb.
4. Y3onuporannas HeHlTpas

5. Helitpass 3asemmennag H€pes Ayroracsuumii peaktop.

4. 1 - 3a3emnennas HelTpass, T — H30/IMpOBaHHas HeHTpaI.,

3. UTo o3HayaroT OykBel Tu N B 0003HaYeHHsX TOKOBeyLuX
NPOBOAHHKOB B 3aBHCHMOCTH 0T HX KoH(Hrypammu, Bropasn 6ykea
1.T- OtcyTcryer COEJMHEHMe C MPOBOASAINMX YacTedf ¢ 3emieii, N-
HETIOCpe/iCTBeHHOe CoenHeHMe TOKONPOBOANIMX YacTeli ¢ 3emieli,

2.T- HEIIOCPeACTBeHHOE coenHeHMe C 3emien, N — coegunenue
NpoBOAALMX yacTeii ¢ ¢ nomomesro PE unu PE N — NpOBOJHHKA,

3. T — u3o/mposannag HeWTpams , N - COEJHHEHHe C POBOAAIIMX YacTeli ¢
3eMJIei OTCYTCTBYyeT,

4. T — 3a3emennas HeHTpase, N — H30/TMpOBaHHas HeATpaJb.

4. YKasaTb Tamn CHCTeMbI KOH(UTYpanuu cety,

2 !
J
I
| +
|

|f[~—r~!

1. TN-S
2.TN-C-5
3. TN -C

4. TT

5.IT

5. YKa3zaTe THII cHcTeMbl KOoHpurypanuu cern.

13



PE

6. Yka3ate Tun cucremnr KOH(QUrypanuu cery.

L1
L2

L3
PEN

1.TN-S
2.TN-C-5
3. TN -C

4. TT

5. 1I'T

7. YKazaTh THI cucTeMbI KOH(pHUrypauum ceru.

+

|

! |
- |
|

g (g
Onm
|
w

—
'—]HZZZ

1.
2.
8.
4.
5.

L]

8. Ykasarte THN cHCTeMBl KOH(pHTrypamun cern.
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1TN-S
2.TN-C-5§
3. TN -C

4. TT

51T

9. Tok oaHodasHoro KOpOTKOro sameikanmus g ABapUHHOM peXxuMe B
CHCTeMe C rIyxo3asemiieHHO HeHTpaJIbio

L. Iox3 = Ugh / Z1p./3 Zn
2. Joks = Py /U

3. Iok3 =U¢ / Rn

4. Tok3= U / Xn

10. Bausuue HOBTOPHOIO 3a3eMnenus Ri ga Be/IHYMHY HaNPSKeHUs Ha
HeHTpaau Uy B ABapHIHOM pexuMme.,

1. Yem Gomnbrme COTIPOTHB/IEHKE ITOBTOPHOrO 3asemiienud Rm, tem 60/1brre
Halpspkenre Ha Helitpam U,

2. Yem MeHBIIE CONpoTuB./IeHHe MOBTOPHOrO 3a3emieHud Rm, Tem mens-
€ HanpsHkeHWe Ha HelTpa Un.

3. Uem Gombire COTIDOTHB/IEHHE MOBTOPHOIO 3a3eMIeHus Rm, tem mMenbe

Hallpsbkenue Ha Helitpam Uy,
4. Conporuenenye TMOBTOPHOTO 3a3em/lenus Rt He Biusier ua BEJIMUHHY

HAIpPsDKeHUs Ha Heiitpamu Uy,

11. Bextopuas AHarpaMma CeTH ¢ M30,IHpOBaHHO] HelTpa/bio B
HOpMa/IbHOM pekume.

15
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IIpaBuseHEL oTBET: 2

1. Betnunna AOIYCTHMOr0 eMKOCTHOTO0 TOKA JIHMY C M30/IMPOBAaHHOM
HeHTpanbio Ges KOMIIeHcanum.
1.ITpu U=6 I3 < 30; npu U= 10 I3 < 20; npu U=35 I3< 10
2. U=613< 10 U= 10 I3< 20 U=3513< 30
3.U=613<20U=1013 < 30 U=3513< 10
4.U=613<15U=101I3< 10 U=3513< 30

2. Dopmyia npu6AmKeH OO pacdera sapsgHoro Toka a) gis BO37yIIF
HBIX THHUH, 0) A1 KabebHbIX JIMHHIA.

1.a)I=U/X6)I=UR

2.2) I1=UL/106) I = UL/350

3.a)I=U/R6)I=U/X

4a) I=UL/350 6) I = UL/10

3. Pexxum, nokaszaunerii ga BEKTODHOH JHarpaMme

Ik, a
1. Mo xomneHcaryu
2, Ilepekommencaryu
3. Hezgoxomnencaru
4. TTo/Hoii KOMIIeHcauuu

4. ITapameTpei BeIGOpa Ayroracsimero peakTopa
1.IpuUp
2. Sp u Un
3.1uuUn
4.Spuln

5. Bemunna cymmapHoii MOIQHOCTH AYroracsupx peakTopos

- Sp = UH * I 3 makc.
Sp=1,5*Un*]3
.Sp=1,25*Up * I 3 Mun.
- Sp = 1,25 * U * I 3 maxkc.

N =

= W

17



6. Koappunmenr 3aMBIKaHH HA 3eMJTIO B CeTH ¢ 3¢ dexTUBHO 33300
JIEHHO# HeHTpa/ibio

1.Kz3<12

2.K3<14

3.K3<1,7

4.K3<2,0

7. B Kakux cersix BbIOHpaeTcs pexum c H30/IHDOBaHHOH HelTpankIo,

1. B ceTsx Hanpsikenuem o 1 kB

2. B ceTsx Hanpspkenuem 6-10, 35 kB ¢ Tokamu 3aMbIKAHHS Ha 3eMJII0 60,1k
[lIe cooTBeTCTBEHHO 30A, 20A, 10A.

3. B ceTsx HanpsokeHuem 6-10, 35 kB ¢ TOKAaMH 3aMbIKaHHA HA 3eMJIIo
MEHbIIIe COOTBETCTBeHHO 30A, 20A, 10A.

4. B ceTsix HallpsokeHWeM Beire 110 kB

8. B Kakux cersix BbIOMpaeTcs pexxum ¢ 3¢bdexTHBHO 3a3eMTenHO Heif
TPa/bo.

1. B ceTsix HanpsokeHuem no 1 kB

2. B cersax Harpspkenuem 6-10, 35 kB ¢ Tokamy 3dMbIKaHHSA Ha 3eMJTI0 60JIL-

[l1e cooTBeTCTBEHHO 30A, 20A, 10A.

3. B ceTsix Hanpspkenuem 6-10, 35 kB ¢ Tokamu 3aMbIKaHHUSA Ha 3eMJ/TH0 MeHb-

Llie CooTBeTCTBEHHO 30A, 20A, 10A.

4. B ceTsix HanpsokeHuem Bbime 110 kB

9. B ceTax paGoTaromux ¢ KOMIIeHCHPOBaHHOMH HeliTpaihio ToKy 3aMbF
KaHHsA Ha 3eMJTi0

1. Bosbine, yem rpu M30/TMPOBaHHOM HelTpau

2. Taxue xe, kak TIPY P&XnMe paboTe! ¢ u301MpoBanHol HEHUTPAJILIO

3. MeHbI11e, yem TIPH H30/TAPOBaHHON HelTpa

4. OpuHaKoBEIE 110 MOZy/T}0, HO IPOTHBOIIO/OMKHOLO Halpas/eHus, 1o
CPaBHEHHUIO C PeXKMMOM M30/THPOBAHHOM HeWUTpanu

5. OpyHakoBbIe o HAlPaB/IEHHIO I10 CPABHEHHIO C PEKHUMOM H30/IMOpOBaH-
HOH HeHTpanu

10. 3azemasiromme P€aKTOPEI MpeAHa3HAYeHE A/is

1. orpanuuenus Tokog Mex(asHeix K3 B cersx ¢ H30/TMPOBAHHOM (KOMIIeH-
CHPOBaHHOH HeHTpasIbio)

2. OTpaHUYeHHA TOKOB 3aMbIKaHUS Ha 3eMJII0 B CEeTH C H30/TMPOBAHHOH
(KOMHEchpOBaHHOﬁ) HeHTpaJ/IbIo

3. YBE/IMUEHHS TOKOB 3aMbIKaHs Ha 3EMJTI0 B CeTAX C M30/IMPOBaHHOH
(KOMHEHCHpOBaHHoﬁ) HeUTpabio

4. orpaHruenHIo TokoB K3 B CeTAX C 3a3eM/IEHHO HeHTpasbio

5. yBe/mueHuro Tokos K3 B CETAX C 3a3eM/ICHHOI HeHTpasbio
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11. EMKocTHOIi Tok 3aMbIKaHMSA Ha 3eMJTI0 B CeTH ¢ H30/THPOBAHHOH
HelTpa/ibio pagen

1 I “:-‘Ei’c.:‘unas 0
I. = -‘Eﬂj:‘“

2_ U:::»zu

3_ W ~' pExing 3

4 I«,. ﬁ:.ue-wii‘.’iuﬁmd .
L. = vZal oy

5. h Uz-ga-w

12. B cetn c H30/TMpOBaHHOIT HelTpanbio yCTaHaB/IUBarOTCH

1. ToKOBBIe 3a1HTE OT MeXaydasaeix K3

2. TokoBbIe 3AIMTEI OT oHO(pa3HEIX K3

3. TokoBkIe 3alLHTEI OT MEXIY(ha3HbIX 1 OHO(a3Hbx K3

4. TokoBble 3amuTE! OT Mexnydasueix K3 i OHO(Ma3HbIX 3aMbIKaHMiT Ha
3eMJIF0

5. Tonmbko ToKOBLIE 3aLUThI C 6/I0KMPOBKOE 110 HarpsKeHU

IIpumepHbIii cincok BOITPOCOB /151 3aueTa

1. ObocHoBaune PEKOMeHZyeMbIX pexumon HeWTpamu 3/IeKTPUYECKUX
cereli COC pasmunoro K/lacCa HanpspKeHHH.

2. Ilpeumymectsa g HEAOCTAaTKM  3/1eKTpHYeCKHX  cereis: C
H30/IMDOBaHHOH H KOMIICHCHPOBAHHOM HeHTpasIbio; HeHTpasIbio, 3a3eM/IeHHO]
1€pe3  BBICOKOOMHLIH PE3NUCTOpP; ¢ riyxo3asemienHOH iy s dexTrBHO
343eMJ/IeHHOHN HeWTparbro,

3. Tloscuuts HIDOUCXO0XKIEeHHe TOKOR OAHO(MA3HOr0 3aMbIKAHUS Ha
3E€MJIIO B CeTH C M30/IMPOBAHHOI] HeHTpasbio.

4. Otpuuarensusie (axTopEI, TIPOSAB/ISIOLUMECS B 3/IEKTPHYECKOH CeTy ¢
HM30/IMPOBaHHOK HelTpabio pu OAHO(A3HOM 3aMbIKAHMH Ha 3eMIio.

5. [Hyroracsiue PEdKTODLI, HCMONb3yeMele B IEKTPUYECKUX CeTIX C
KOMIIEHCHUDOBaHHOM HelTpaIbio,

6. B uem 3akmouaercs (usnveckas cyrn KOMITeHCal|UH €MKOCTHOI U
dKTUBHOH COCTaBJIArOIeH TOKa OZHO(Aa3HOI0 3aMbIKaHHUS Ha 3eMJIE0?

7. Kakoii pexum HeUTpanu wu TIOUEMY HMEIOT 3/1eKTpUuecKHe ceTy
HamnpsbkeHuem 1o 1000 B TIOI3€MHBIX 3/1eKTPOYCTaHOBOK?

8. KoHCTpyKTUBHEIE ocobeHHOCTH TpaHC(opmaropa HAampsDKeHUs u
TpaHC(opmaropa Toka, TO3BOMISIONIHe H3MEPSITL COOTBETCTBEHHO HamnpspKeHHe
1 TOK HyJ/IeBO¥ MO CJIej0BaTeIbHOCTH,

9. Kak u c ITIOMOIIBI0 KaKUX 371eMeHTOR COC OCyLuecTB/sieTcs obias u
CE/IEKTUBHAST CUTHATU3aLys O/HO(hAa3HBIX 3aMBIKaHMIt Ha 3eMJTIo,
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10.  Ocobennocru KOHCTPYKTHBHOIO MCHo/IHeHus TpaHC(opMaTopos
HAaIpsDKeHUsI ¥ TOKa HY/IeBoi I10C/IeA0BATEILHOCTH,

11.  Cnoco6ml dBTOMAaTHYeCKOMH HaCTPOHKH AYroracfiux peakTopos,

12 Obopaanocs 3asemenue NepBuyHON obMoTky TH Tma HTMH
(HAMMW). Kak sto OTPa3sHTCs Ha ero QYHKLIMOHUpOBaHHH?

13.  [gse CeKLIUA COOPHBIX ITUH Hanpsokennem 10 kB muraotcs or
TPaHC(opmaTopa c pacijennieHHsIMH  06MOTKaMmu (Bo BTOpOM Bapuanre ZBe
CEKIMM MUTAIOTCA OT CABOEHHOrO PeAKTOpa); oTpasuTCs M mosBeHue
OAHO(A3HOro 3aMbIKAHUA Ha 3eMo Ha OZIHOM M3 ceknuit Ha QYHKIHOHMpOBaHMe
ADYTOM ceKiyu?

14.  IIna C3C 11 Harpspkenrem 10 kB paccumTath Tok OJHO(pAa3HOro
3aMBIKAHHSA Ha 3eMJIHO, N1aTh OLIHKY HeobxogumocTu KOMITEHCALIMM EMKOCTHBIX
TOKOB, BbIOpaTh THQO AYTOTacAllero peakropa wu ONPENE/UTh MpUHLUM
dBTOMaTHUYeCKOr0 YIIpABIEHHS UM,

15, HaTn CPAaBHUTE/LHYIO OLIEHKY ceTeif c KOMIIEHCHPOBAaHHOH u
7TyXo3aseMnéHHOI HelfTpassio.
16. Ha koukpeTHnIx IIpU3epax IoKasaTh 061acTy NIpHMeHeHUs

PA3/TMYHBIX DEXHMOB HEUTpa/y.

17.  Tlpuuwmmuer BO3HHMKHOBEHHUsI (DeppOpe30HAHCHBIX 1 KOMMYTallMOHHbIX
TEPEHANPSIKEHUA B 3/IEKTPHUeCKUX ceTsx C H30/IMDOBAHHOHM HEHTpajbi0 Ha-
npsokeHnem 6-35 xB; nyru YCTPaHEHUS W/ CHUKeHus; MEphI 3alIUTEI

ITpumepubIe Tembi pedeparos gaa HEeyCIIeBarImux

2. Ocobennoctu KOHCTDYKTHBHOI'O MCIIO/IHEHMUS TpaHC(popMaTopos Harips-
’KEHWS 1 TOKa HyJIEeBOH I10C/IeJ0BaTe TbHOCTIL

3. Cnoco6sI aBTOMaTHYeCKO} HACTPOKKHM Jyroracsux DPeaKkTopoB.

4. PexXumel HeATpany B cersix HanpsbkeHneM Hike 1000 B,

5. [Hyroracsime PEaKTODLI, HCIIO/Mb3yeMEIe B 3/IEKTPUYECKHUX CeTSIX C
KOMII€EHCUPOBaHHOM HelTpasbio.

6.5. Donj oneHoOUHEIX CpeAcTB

Tlonueii Gank 3amanmuit /BT TEKYILET0, PYOEXHBIX KOHTpOJIeH 1 NIPOMEXXY-
TOYHOM aTTeCTaluH Mo AUCLUIIIHE, TT0Ka3aTe N , KDUTePUH, [LKaIbL OLIeHHUBaHUS
KOMIIETEeHIIMH, METOaMYeCKye Marepuaiel, orpeesoL{e IIPOLIeIYPEI OL[eHUBa-
HHUA 06pasoBarebHbx P€3ynbTaToB, mpuBeneHsr B y4eOHO-MeTojuuecKoM
KOMII/IeKCe AUCLIUATIIAHEL.
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7. OCHOBHAA U AOIIO/IHUTE/TbHAS YUYEBHASA JINTEPATYPA

7.1. OcHOBHasn yuebHas JINTeparypa

HHsI HEUTPa/IU B 3/1EKTPHYeCKIX CHCTEMaxX : yuebHoe rocobue / P.A. BajiHmrejin,
H.B. Konomwuer, B.B. Ilecrakosa. — Tomck: U3n-Bo TIIY, 2006.— 118c.

2. IlpaBuna YCTpOcCTRa 3JIEKTPOYCTaHOBOK 1Y D). 7-¢ u3f. — M.: U3n-go HIT
OHAC, 2012. - 184 c.

7.2, lononuTennHas yuyebHas JIMTEepaTypa

1. MupoHoB 1A, IIpo6emer BrI6Opa PEXUMOB 3a3eMJIeHHsT HeHTpam B ce-
TX 6-35 kB / U.A. Muponos // Onextpo. —2006. —No 5. —C. 32-36.

2.Benpuk 10.H. Basopag MOJIe/Ib 3/1eKTPOMAarHUTHLIX TIePEXOAHBIX ITpoLec-
COB B 3/IEKTPHYECKHX CHUCTeMax HeCHMMeTpuer. /FO.H.Bernpuk //BocToyHo-
EBpomnelickuii KYPHaIl IePeJOBBIX TeXHO/IOTHI. 2010, No2, c.37-42.

3. Bumrubeer A.B. O HeobxoauMocT u TIEPEBO/A 3/IEKTPHUECKUX ceTeif § —
35 KB Ha pexum PE€3MCTHMBHOIO 3a3eM/ieHus edrpamy / A.B. Bumitu6ees // TIpo-
6.1eMBI 3HEpreTHKY. —20072. -N 3.

4.eprunes M.IT. HecHikaemere KPaTHOCTH IepeHanpsokeHuii ¢ cetu 6-35
KB ¢ pesucrusHpIM 3d3eM/IeHHeM HelTpamm / M.IT. Heprunes, B.K. O6abkog//
ONEKTPOTeXHHKa —2010 roz. IlepcriektupHbIe BHU/IbI 3/IEKTPOTEXHUYECKOTO oBopy-
AOBaHHUA 179 mepejauu u PACTIDeSiesieHus 3/1eKTposHepriu: VIII CUMITO3UYM,
Mock. 061, 24-26 mas 2005 r.- c0. jokn. —M.: BEH,

5. KonoBanos E.®. PaGota CeTeH HarpspkeHHEM 6-35kB ¢ Pas/IMYHBIMU
Criocobamu 3asemieHus HelTpamu / E. @, Konoganos, H.B Aposnos, T.B. 3axapo-
Ba // OHepretuk. —2005. —No 4. —C.40-41.

6. Iene6posckuit 1O, O6acty TIPUMEHEHHUS Pa3/IMYHBIX CHCTEM 3a3eMie-
HUS HEUTpa/u. /FO.Iene6porckuit//Horocty S/IeKTpoTeXHHUKH, No 5 (29), 2004.

7. Tunosast MHCTPYKIUSA Mo KOMIIEHCALMM eMKOCTHOI'O TOKA 3aMBIKAHMS Ha
3EMITIO B 3/IEKTPHYECKHX CeTsIX 6-35 KB. —K.: HIM Snepreruku, 1998, —64 e

8. I'ypesnu IO.E. Heotnoskurie 3a4a4l HaJeKHOCTH 31EKTPOCHAa6XeHUs
TIDOMBIIII/IEHHBIX MTOTpebuTe e}, /T'ypeBuy F0.E., Kabukos K.B., Kyuepos 10.H.//
OnekTpuuecTso, 2005, —No 1. — C. 2-9.

9. O6abkoB B.K, MHorokpurepuansrocts TIOKasaTens: 3((eKTUBHOCTH
(byHKLMOHMpOBaHUS ceTeit 6-35 kB u npo6ema OIITUMM3aLIUK PeXKUMOB 3a3eMJie-
HUS HEUTpamy // PeXKUMBI 3a3eM/ien1s HelTpanu cereii 3-6-10—35 kB: Hoxnazel
HayUHO-TeXHIYeCKOH KoH(pepeH iy, — Hoeocubupck, 2000. — C, 33-41.

8. YUYEBHO-METO/JMYECKOE OBECIIEYEHUE
CAMOCTOATE/ILHOM PAE OThI OBYUYAROUIUXCSH

1. Meropuueckue pekomenparmu x BBITIOJTHEHNIO KOHTPOJILHOM paBoThI A5
CTY/I€HTOB 3a04HO# QopMbI 06yueHw s / TuToR C.B. - Kypran, 2016. - 8 c.
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9. PECYPCBI CETH «AHTEPHET»,
HEOBXO/MMBIE IS OCBOEHMS AACIIUTIINHE]

http://ru.wikipedia.or g
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HIPUJIOXKEHUE 1

AHHOTanws K paGoyest Hporpamme nucrmmmppg,
«Pexxumepr HeHTpaeii»

00pazoBarennof; IIporpammer Beicimerg 06pa3soBanug —
TIPOr paMMb] baxa/naBpuara
13.03.02 - BJIeKTpoaﬂepreTnKa H 3/IeKTpoTexHuka

Hanpagnennocry:
INeKTpocHabKeHHe

Tpynoemkocrs AUCHUIIIAHEL: 3 3E (108 dKaleMUYeCcKix yaca)

Cemectp: 6 (ounag (opma 00yuenus), 8 (3aouHas opma 00yuenys)
Dopma NIpOMeXXyTOuHOj ATTeCTALUM: 3ayeT

Cognepxanmue AUCLUIIHHEI
CxembI BK/THOYens TpexasHeIX 11eme, 3aBUCUMOCTD n3MeHerys QasHeIX 1
JIMHEHHBIX HalpKeHnidi B 3aBucHMOCTYH OT crocoba BKmIOuenmi) (3Be3ma,

KeHueM 110 kB u Brmue. Pexxumy HeWTpam /IEKTPHYECKUX CeTell CHCTeM ek
TPOCHabXeHus TIPOMBIIIIEHHBIX [IPeATpUSITHA,
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